An acceleration of high energy polarized protons is a long term issue of spin phisics. The application of Lie algebra method for the calculation of the strength spin resonanses (both intrinsic and imperfection) in the high energy proton ring is discussed. The simulation results of the polarized proton acceleration in RHIC with two Siberian snakes are presented. 
I. Introduction
Beam polarization can be lost during acceleration, when the particles pass the spin resonance. These resonances appear in the case, where the spin precession number G y (G = 1.793 is the anomalous magnetic moment for protons) is the integer or is equal to kP f Q,,. Here P is the number of superperiods, Q y is the vertical betatron frequency, and k is the integer. Depolarization (in the case of the verticaly polarized beam) is caused by horizontal magnetic fields being always present in the rings. Under resonance conditions, the action of these fields is coherent, and they force the spin to deviate from the stable vertical direction. The spin-betatron resonances are due to the horizontal fields generated by the vertical betatron motion.
During 
Simulation Model
The simulation was linear in order to save the computer time. The betatron frequencies were Q , = 28.19 and Qy = 29.18, respectively. For resonance strength estimation we introduced next mashine imperfections: quads rotation angles relative to the longitudinal axis and quads vertical displacement have Gaussian distributions (truncated at two standard deviations) and with the amplitudes of 0.3 mrad and 0.25 mm, respectively. These imperfections cause the RMS orbit disturbance of about a 8 mm. The residual after correction RMS orbit deviation was approximately a 0.3 mm. The normalized emittance (according to 
Simulation Results
The spin resonance force [l] can be characterized by the dependence of the root-mean-square spin spread AZrms ((;(e, .?) 
is the periodic spin solution for a synchronous particle on an ideal orbit and n' (8, ?) is the periodic spin solution for a off-exis particle, < > denote the averaging over the beam distribution. In this notations a resonance strength is the half-width of the dependence An',,, on the level A&m, x 0.6, which corresponds to the angle between the vectors n' and n'o of the order 1514. Figure 1 illustrates the simulation of the imperfection resonances (for E,, = cny = 0). The dashed curve in this figure shows complete suppression of these resonances by two Siberain snakes, which are placed diametrically opposite in the collider magnet system and rotate the spin by n relative to the longitudinal and horizontal axes, respectively. The joint of the intrinsic and imperfection resonances with two Siberian snakes on and off is presented in Fig. 3 .
In calculations, the snake is assumed to be ideal, i.e., it is a thin snake with a zero betatron phase advance (AQX = 0 and AQy = 0). The length and phase advance on the snake should be specially studied. As Fig. 4 shows, the different phase advance is favorable for different values of the full betatron frequency. This figure presents the root-mean-square spin spread versus the vertical betatron frequency under the resonance con- Additionally to estimation of the resonance strength Lie algebra technics was applied for spin tracking while particle accelerating. The below results are obtained in the assumption that the beam consists of 50 particles with the Gaussian distribution in the phase space. The particle coordinates are prescribed relative to a zero (ideal) orbit. 
